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Polyethylene squeezable pouches 

The present invention relates to a process for producing polyethylene blown filled 
sealed pouches having a high resistance to temperature, good optical properties 
5 and being easily squeezable. These can therefore be used as packaging for 
pharmaceutical and medical products especially for intravenous or parenteral 
solutions. 

It is often highly desired in pharmaceutical and medical applications to get 
10 products free from contaminants. The blow/fill/seal process has emerged as a 
preferred method for aseptic packaging of liquid pharmaceutical and medical 
products. The blow/fill/seal process enables a plastic container to be molded, 
aseptically filled and hermetically sealed in one continuous, integrated operation. 
Further to the b low/fill/seal process, the sealed containers may, for the sake of 
IS safety, be sterilized by steam sterilization. This is particularly the case for 
intravenous liquids. It is welt known that from an economic point of view, it is 
highly desired to avoid long sterilization time. The container must thus be able to 
be sterilized at sufflcient high temperature but without causing any damage to the 
container. 

20 

Besides a resistance to high temperatures, the containers should also have good 
optical properties, particularly a good contact transparency and a high 
transmittance. Indeed, it is highly required that a visual inspection of the liquid 
can occur through the container in order to detect any possible contamination. 

25 

Moreover when the containers contain liquids s uch as for example intravenous 
solutions, it is desired that the container is sufficient flexible in order to 
automatically squeeze when solutions come out. 
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EP 0 601 631 relates to blown filled sealed containers made from a polyethylene 
composition comprising 50-80% of a linear low density polyethylene and 20 -50% 
of a low density polyethylene prepared according to a radical high -pressure 
polymerization process. The containers are sterilized at a temperature of IIZ^'C. 
S Low density polyethylene resins are now adays used on the market for producing 
containers for pharmaceutical and medical products. However these containers 
are only resistant to temperature of 109X leading to high sterilization time when 
further sterilization Is required after the blow/fill/sea I process. 

10 There is thus still a need for producing polyethylene blown filled sealed 
containers that can be rendering aseptic by increasing their sterilization 
temperature without causing any distortion of the containers. 

It is an object of the present t nvention to provide a process for producing aseptic 
IS blown filled sealed pouches. 

It is another object of the present invention to provide blown filled sealed 
pouches that squeeze easily when liquids come out. 

20 It is a further object of the present inventi on to provide blown filled sealed 
pouches with a high clarity transparence and a good transmittance. 

The present inventor has found a process for producing aseptic blown filled 
sealed pouches, said process comprising the steps of: 
25 a) extruding a metallocene catalyzed polyethylene having a density from 

0.928 to 0.942 g/cm^ into a parison, 

b) blowing the parison of step a into a pouch. 

c) filling liquid into the pouch issued from step b, 

d) sealing the filled pouch and 

30 e) sterilizing said pouch at m inimum 1 18*'C- 
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For medical applications, such as for intravenous solutions, sterile air may be 
used in step b) of the process. 

The present Inventor has found that the process according to the invention leads 
S to one or more of the objects of the invention. 

The metallocene catalysed polyethylene (mPE) used in the present invention is a 
copolymer of ethylene with a comonomer selected from the group consisting of 
propylene, 1-butene, 1-hexene, 1-octene or 4-methyl-1-pentene, the preferred 
10 comonomer being 1 -hexene. 

The density of the mPE used in the present invention can be regulated by the 
amount of comonomer injected in the reactor. The density of the mPE may range 
from 0.928 g/cm^ to 0.942 g/cm^ preferably from 0.930 g/cm^ to 0.940.g/cm^, 
15 most preferably from 0.932 g/cm^ to 0.936 g/cm^ . In this specification, the 
density of the polyethylene is measured at 23°C using method ASTM D 1505. 

The melt index Ml 2. according to ASTM D 1238 condition 2.16 kg/1 90*^0, of the 

mPE used in the present invention can be reg ulated by the amount of hydrogen 
20 injected in the reactor. The melt index of the mPE may range from 0.3 g/10 min 
to 2.5 g/10 min, preferably from 0.5 g/10 min to 1.5 g/10 min and most preferably 
from 0.7 g/10 min to 1.05 g/10 min. 

Preferably, the mPE resin used in the present invention has a rheological long - 
25 chain branching index, LCBI, such as defined by R.N. Shroff and H.Mavridis in 
Macromolecules 2001, 34, 7362-7367 by the equation: 



30 



LCBI = Qfliilll _ 1 
4.8 [n] 
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where qo is the limiting, zero-shear viscosity at 190**C and [rj] is the intrinsic 
viscosity in trichlorobenzene at 1 35**C. 

The LCBI is calculated from the best fitting by least squares analysis of the 
rheological curve (complex viscosity versus frequency) as described in US -A- 
S 61 14486 with the following generalized Cross equation, i.e. 

n = no/(i+(Ytor) 

wherein r) and y are the measured viscosity and shear rate data respectively, q o 
1 0 is the zero -shear viscosity, to is the characteristic relaxation time of the material, n 
is the power law index of the material characterizing the shear thinning behavior 
of the material. The dynamic rheological analysis is performed at IQO^'C under 
nitrogen and the strain amplitude is 10% according to ASTM D 4440. 

IS The LCBI of the mPE used in the present invention is greater than 0.14, 
preferably greater than 0.50. more preferably greater than 1, most preferably 
greater than 2. 

The catalyst system used to produce the mPE required by the present invention 
20 comprises a metallocene component, preferably a br idged metallocene 
component. The metallocene component may be any metallocene component of 
the general formula: 

Rn"(CpR',^)2MQ2.2 

25 

wherein (CpR'^) is a cyclopentadienyl or substituted cyclopentadienyl, each R* is 

the same or different and is hydrogen or a hydrocarbyl radical such as alkyi, 
alkenyl, aryl, alkylaryl or arylalkyi radical containing from 1 to 20 carbon atoms 
and/or two carbon atoms are joined together to form a C 4-Cg ring, R" is a 
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substituted or unsubstituted 0^-04 alkylidene radical, a dialkyi or diaryl 

germanium or silicon or siloxane, or a alkyi phosphine or amine radical bridging 
two (CpR'k) rings, n can be zero or 1, preferably n is 1, Q is a halogen or a 

hydrocarbyl radical having from 1 to 20 carbon atoms such as aryl, alkyi, alkenyl, 
5 alkylaryl or arylalkyi radical or a hydrocarboxy radical having 1 -20 carbon atoms 
or halogen and can be the same or different from each other, k is either 4 when n 
is 1 or 5 when n is zero. Z is the valence of the transition metal and M is a group 
4b, 5b or 6b transition metal, preferably a group 4b transition metal, most 
preferably zirconium. 

10 

Preferably, the metallocene catalyst is a substituted or unsubstituted bis indenyl 
zirconium dichloride, preferably a bridged substituted or unsubstituted bis indenyl 
zirconium dichloride, more preferably a bridged bis tetrahydro indenyl zirconium 
dichloride. 

15 

According to one preferred embodiment, the bridged metallocene catalyst is 
ethylene bis (4.5.6.7 -tetrahydro-1-indenyl) zirconium dichloride. 

The metallocene may be supported and activated according to any method 
20 known in the art. 

The metallocene catalyst utilized to produce the polyethylene required by the 
present invention can be used in gas, solution, slurry or high -pressure 
polymerizations. Preferably, slurry polymerization is used to prepare the mPE 
25 required by the present invention. 

Standard additives such as antioxidants, antistatic, antifog, anti -UV and 
antiblocking or slip additives may also be added to the resin. If desired, 
processing aids can also be added. 
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The temperature of the sterilization of the pouch is at minimum 118''C. Preferably 
the sterilization is conducted at HS'^C, more preferably the sterilization is 
conducted at 1 ^9^*0 during 15 minutes. 

5 

The present invention further provides squeezable pouches produced according 
to the process of the invention. Preferably, the pouches produced have a 
transmittance of at least 95% when measured according to standard method 
ASTM D 1003 and a haze of less than 35%, preferably less than 32% when 
10 measured according to standard method ISO 14782. The pouches are also 
characterised by an excellent contact transparency. 

The present invention still further provides the use of the pouches produced 
according to the process of the invention for medical packaging app lications 

15 

EXAMPLES: 

A metallocene -catalyzed polyethylene resin (R1) was used to prepare aseptic 
blown, filled, sealed pouches. The metallocene catalyst used was the bridged 

20 metallocene ethylene bis (4,5.6,7 tetrahydro -1-indenyl) zirconium dichloride. The 
polymerization of the resin R1 used in the process of the present invention was 
carried out in a liquid -full slurry loop reactor. Ethylene was injected with 1 -hexene 
together with the catalyst. Isobutane was used as diluent. The polymerization 
conditions wherein C2 is ethylene, C6 is 1 -hexene, Iso C4 is isobutene.TIBAL is 

25 triisobutylaluminium were as follows: 

C2 feed (Kg/h): 3900. 
C6/C2 feed ratio (kg/T): 22, 
H2/C2 feed ratio (g/T): 42, 
30 ISO C4 feed (kg/h): 1940, 
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TIBAL cone (ppm): 100-200. 
Polymerisation temperature: 90^*0, 

Comparative pouches were produced by using: 

5 

1. A polyethylene resin sold by Atofina under the name Finathene® HF513 
prepared with a chrome catalyst (R2). 

2. A polyethylene resin sold by Basell under the name Lupolen® 3040D 
(R3). 

10 3. A polypropylene resin sold by Atofina under the name Atofina® 

polypropylene 3020SM3 (R4) 

The MI2 has been measured as defined above. The MFI has been measured 
following the method of standard test ASTM D 1238, under a load of 2.16 kg and 
15 at a temperature of 230 **C. The properties of these resins are summarized in 
table 1 . 

TABLE 1 



Resin 


Density 
g/cm' 


Mi2 

g/10 min 
190 "C 


MFI 

g/1 Omin 
230 'C 


R1 (example) 


0.935 


0.9 




R2(comparative) 


0.934 


0.15 




R3(comparative) 


0.930 


0.3 




R4(comparative) 


0.900 




1.8 



20 
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The resin R1 presented a long -chain branching index, LCBI, of 0.60. The LCBI of 
R1 was determined by fitting the generalized Cross equation on the complex 
viscosity reported according to ASTM D 4440. 

5 Pouches preparation. 

All the resins were, in one process cycle, extruded into a parison, blown into 
pouches, filled with water and sealed. The blown filled sealed process occurred 
on a Rommelag equipment. The pouches were afterwards sterilized at HS^'C in 
10 an autoclave during 15 minutes. The pouches pr oduced had a contenance of 500 
ml. The other characteristics are mentioned in table 2. 



TABLE 2 



Pouches 


Composition 


Weight 

(gr) 


Thickness 
(mm) 


P1 (example) 


R1 


18.5 


0.45 


P2(comparatjve) 


R2 


28 


0.5 


P3(comparative) 


R3 


21.9 


0.5 


P4 (compa rati ve) 


R4 


19.7 


0.5 



15 

Pouches properties. 

All the pouches were tested for their resistance to a temperature of HS'^C by 
detecting if leakage of water occurred when the pouches were maintained at this 
20 temperature for 1 5 minutes. 
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The pouches were further tested for their squeezable behavior. The pouch 
produced according to the process of the invention automatically squeezed when 
the liquid came out. in figure 1, we can see the front view (1a) and profile view 
(1b) of a filled sealed pouch before water came out. In fi gure 2, we can see the 
5 front view (2a) and profile view (2b) of a sealed pouch after water has come out. 

The pouches were also tested for their optics especially, the transmittance, haze 
and contact transparency. The transmittance has been measured accor ding to 
standard method ASTM D 1003. The haze has been measured according to 
10 standard method ISO 14782. All the results are displayed in table 3. 



TABLE 3 



Pouches 


Temperature 
resistance 


Transmittance 

(%) 


Haze 

(%) 


Contact 
transparency 


Squeezable 
behavior 


PI 

(example) 


No leakage 


95 


31 


Excellent 


Excellent 


P2 

(comparative) 


leakage 


89 


78 


Poor 


Very good 


P3 

(comparative) 


leakage 


91 


n.m. 


Very good 


Very good 


P4 

(comparative) 


No leakage 


93 


n.m. 


Excellent 


Poor 



15 n.m: not measured 

The pouches produced according to the invention combine a good resistance to 
high temperature, excellent optics and an excellent squeezable behavior. 



